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Protection against light is not only of considerable interest to
dermatologists in the treatment of certain skin conditions such
as lupus erythematosus, xeroderma pigmentosum, hydroa vac-
ciniforme etc., but also to the cosmetician and even to the lay-
man. The literature on protection against light is voluminous
and very often contradictory.
Many drugs have been suggested as a means of protection.
All of them are supposed to act by their ability to absorb light
rays. The most widely used are quinine, tannic acid and salol.
Using quinine and tannic acid, I conducted a series of experiments
attempting to determine whether a known light-ray-absorbing
chemical shows the same effect in different ointment bases, also
I tried to determine whether the base itself was of some im-
portance.
There is no accord in the opinions of the different investigators
as to where the protective ointment must act in order to absorb
the active ultraviolet rays. Some believe the filtration takes
place superficially on the skin, others look for it in the deeper
part of the cutis. Memmesheimer (1) believed that the skin had
two protective mechanisms; one in the epithelium and the other
in the cutis. These resulted in the formation of vitamin D and
histamine like hormones in the epithelium which influenced the
whole organism. There also is no accord in the opinion of the
investigators as to which rays of light cause erythema and which
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cause pigmentation. ilausser (2) and Hausser and Vahie (3)
reported that the light having longer wavelengths does not pro-
duce erythema. The range of erythema producing rays, ac-
cording to these workers is between 250 millimicrons and 320
millimicrons, with a maximum effectiveness at 297 millimicrons.
They found also that the pigment formation goes parallel with the
production of erythema. Uhlmann (4) found the maximum of
pigmentation at a wavelength between 248 and 254 millimicrons.
Henschke (7) believed that rays of wavelength shorter than 300
millimicrons caused erythema and that rays of longer wave-
length caused pigmentation. Lynch (8) was unable to produce
visible reaction to radiations of longer wavelength than 350
millimicrons and even 310 millimicrons in quite large doses.
Coblentz (9) found erythematous reactions from rays up to 360
millimicrons.
The ultraviolet reaction of the skin shows the following char-
acteristics: 1) it occurs after a latent period, 2) the area has a
relative sharp border, 3) the process is of a certain duration,
4) changes in the pigmentation of the skin are found after its
disappearance, which may be either hyper- or hypopigmentation,
depending on the severity of the reaction, 5) a certain tolerance
to ultraviolet light is acquired by the skin; a subsequent reaction
of the same intensity can only be produced by an increased
dosage.
The only noticeable clinical change immediately after exposure
is an occasional odor of "burnt flesh." The further manifesta-
tions are found after a certain period of time. This latent period
according to Schall-Alius (10) is from one to seven hours, usually
two hours. Keller (11) found it to be from five to six hours and
Gassul (12) from two to eight hours. The reactions to ultra-
violet light can be erythematous, bullous or necrotizing,
depending on the exposure, the individual and the regional sensi-
tivity. The erythema itself may be of three types. In the mild-
est type the skin has a yellow-red color, shows no swelling and
is without subjective sensations. The erythema disappears
after 12 to 24 hours. In the second type the skin shows a bright
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red color which persists from three to four days. The skin-
temperature is elevated between one half (Keller (13)) and two
(Moog (14)) degrees Centigrade. This elevation of temperature
was found to be independent of the severity of the erythema.
Hausser and Vahle found this elevation even before appearance
of the erythema. The red color in the most severe erythema has
a bluish tinge. The skin shows a succulent swelling. Burning,
itching, hypersensitivity to touch, and fever are present. These
reactions disappear after 7 to 14 days. Increased pigmentation
which is seen may be present for years. Jungling (15) proved
that the pigmentation following solar erythema was more intense
than that following artificial light. it is believed that a histamine
like substance is responsible for the light-dermatitis.
The ideal light protective application is one which is non
irritating, easily removed, non staining and protects the skin
against erythema when applied in a thin layer. At the same
time it should permit of tanning. Amelung and Kuhnke (16)
as well as Memmesheimer (17) were of the opinion that an oint-
ment protective against light should absorb light rays of short and
long wavelength but not to the extent of one hundred percent,
so that the production of all important protective substances in
the skin is not altogether prevented. One of the natural sub-
stances in the skin is melanin. If rays are prevented from reach-
ing the skin it is not increased because protection is unnecessary.
Therefore tanning without erythema is almost impossible. A
Swiss worker (18), who investigated the light-filtering action of
quinine, salol, etc., concluded that any substance preventing
erythema consequently hinders the formation of pigment.
Raabe (19), using numerous protective ointments, found that
whereas "Niveacreme," white petrolatum and other preparations
diminished the production of erythema, absolute protection was
obtained from yellow petrolatum alone. I could not confirm
their results when the application was applied in a very thin
layer. Lynch (8) did not measure the thickness of the film and
Raabe applied two grams to an area the size of a small palm,
hence the good results even with petrolatum. Calame (20)
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reported a new sunburn preventative "Melanigen," an umbelli-
feron in thiaethanolamine, which is thus rendered capable of
bringing about the formation of the pigment melanin. This
reaction can occur only in an alkaline medium and is therefore
inhibited by the normal slightly acid reaction of the skin. One
half gram of each ointment was applied to 10 square centi-
meters of the inner side of the forearm and the back, after these
areas were thoroughly cleansed with alcohol. The ointment was
applied and gently rubbed in with a glass spatula. Between the
treated areas there was enough untreated skin left for comparison.
The arms or the back were then exposed for 10 minutes at 30 cm.
distance to a high pressure low voltage mercury vapor arc lamp
with a quartz inclosure (Burdick). The effect was observed
after 7 hours, the time of maximum erythema according to
Wucherpfenning (24) and Schall-Alius (10), and again after 12
and 24 hours. These observations were as follows: there was a
marked erythema of the untreated areas. There was no protec-
tion from the ointment nos. 1 and 2, about 20 per cent protection
from the ointment no. 3, about 50 per cent from ointment no. 4
and one hundred per cent from ointments nos. 5 and 6.
A three per cent solution of tannic acid in water was made and
also six ointments, each containing three per cent tannic acid were
made in the same aforementioned bases and applied to the same
areas on these and other patients. The procedure was identical
except for the seventh area on which tannic acid solution was
applied. There was no protection from the ointment containing
yellow or white petrolatum, about 20 per cent protection from
lanolin, 40 to 50 per cent protection from petrolatum and lanolin
in which tannic acid was in a watery phase and a complete pro-
tection from the ointment in which the base was Aquaphor or
Abbott's base. The aqueous solution gave 40 per cent protec-
tion. The various bases alone were used as controls with the
following results: there was no protection from yellow or white
petrolaturn or lanolin, very slight protection from petrolatum and
lanolin and about 30 to 40 per cent from Aquaphor and Abbott's
base.
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CONCLUSIONS
Petrolatum or lanolin afforded ineffective protection against
light from an air-cooled mercury vapor quartz burner. When
emulsions such as Aquaphor or Abbott's base were applied a
productive action was evident.
The addition of quinine or tannic acid to petrolaturn or lanolin
did not increase the protection afforded by these bases. The same
drugs had some light protective action when added to a petrola-
turn-lanolin mixture, which is an emulsion of uneven distribution.
When quinine or tannic acid were added to emulsions of fine and
more even distribution, such as Aquaphor and Abbott's base, a
considerable degree of protection was evident. Thus it appears
that the action of a light ray absorbing chemical is dependent to
a large degree upon the ointment base in which it is incorporated.
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